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IMIUfH 0680«BHWHXM npOflyiCTMBI«X WIBC" 

TOB B sone nep*op«U«. Htnt. - o6«cne- 
wme'sKOHOMW MarepMana nnacmpr . Ha 
TpySax enycKanr nwpaBiu *. "oie jaxe- 
p« c ynnoTWTeiibHUtw *ne*«HTa»« B yc- 
TaaoBDeumil Ma hhx nnacTUPi.. 3«Te»l 
Bepxiwll Topeu wamro ynnoTiMTenbMoro 
MeMeitra nwaBiMMecKoro naxepa pas- 

Mw HAipoTH- »«*'"„^**'^.:^r 

Bana BerepMeTMiHocTH. flmMy nnamipa 
sutmenawT no MareMarMiecitoll ^tVM, 
npoHBBOfliiT sanaxepoBxy ynnorwiTeiibHUx 
MeMBinoB naxapa b xoweBUX yiacTxax 
nna<rn«»« M pacmpeiweJwacTup« i» aceft 
i a/mm nyT«M cosAamii mewro wro naane- 
♦ nai B yiuioTBHTeiiiiiMX «ei«iiTax naxeppB h c 
, NeacnaxepHoft son*. Taxoe pacnonow- 
we iwacTHpH oOecnewBaeT coxpaaHOCTb, 1/ 
ero H oOcaAHoA xonoHiw » MKrepBane, 
uenaftneHHOM OTBepcTBaHi. * 



HsoOpeTeiDie othochtcii x He^TCAOfli*- 
saiooieA npo.*«ineHHOcTH. a h^""® 
cnocoean peMOKra o»can»«x * 
Tax»e H3«xnHiy*K oeaonHHainnxca npoflyx 
TMBM4X nnacTOB a sohc rap^opauMK. 

seme axoKo»«H MarepMana 

Ha 4Hr. I M3o6paxeH naxep CABoea 

Z uen nnacTupcM b rpaHcnopTHOM 
noaomeHH::i Ha ♦hp. 2 - to »^ "P" . 
aanaxepoBxe ero y«.oTHHTcnb«.x aneHea 
Toa Ka iwacTwpei Ha 4«r. 3 - 
„PH npHKaxHHXoHuer«xy«acTxoB nnac« 
or K oOcaAHofl xo^iohh*; xa 4Mr. «• 
?o ie" npH saaepmeHHH npHxaTHX xoHue- 



BUX yvaCTXOB R A«*OpMHPOBaHHM CPCAHC- 

ro ynacTxa nnacnipa «o xacaHMX < BMyr- 
peHHeA nOBCpXHOCTblO oCcaAHOfl xonoMMM. 

CnocoO ycraHOBKM nnacTwpa b hht«p- 
sane iierep»«TH««HiicTM oCcaAHoft xonoH- 
lu peanHsycTca cneAyxwHM oOpaaoM. 

Ha WflpaBnkMecxMft loaxcpt. BxnwMaw- 
i^A aepxMMft I M HHwwft 2 ynnoTiWTenb- 
Hue BneMeHTM. Hcxny xoropuw paaMeutcH 
jpiMepeimHanbiaift xnanaH 3, ycraHaanM- 
'aaeTCR MeTaiuiHiccxHft nnacTupb 4, xo- 
TopHft ♦HxcHpyeTca Ma naxepe ynopat« 5 
H 6. PaccTOHHMe Mexny ynnOTMMTcnbHbim 
sneMeHTatM 1 k 2 ycTaMaBJWBaeTca b 
aasHCHMOCTM OT AnHHM nnacTMpa, w:ipe- 
AeneuHoro no aasMCMMocTM, m oCecneie- 
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mtmmtOB ) k 2 ico«;i»8ui#i yqacTKam 

l0I«pTWpil. 

AmiM unacncpji suGiipaeTCJi b coot- ^ 
BCTerwv CO cncAynoeft saaHCMMocTbio 

1^ ^ '/ViKHa HRTepaana HerepHeTHwoc-^^ 

TB oOCAWOft KOOOHIU, m; 



Ini*-* AHKM ynnonotrenMoro MeMeii^ 
* - ivm nffpaxmHBcxQro naKepa, m;- 
? *-. A0BnaBie b iHAPaaimMecioix nar 
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KCpaX UPR- EZpHXaTHH KOKUeBblX 

jmacTxoB nnaenipH,' Mllat,* 
.. 1 paecToama or yeru enamw 

*Aa aapzaeft rpammu HHrepBana 

Bar9Manwocni oOcanaoft xo--. 

noBaiy M| . • ^ 

R - NOAynb ynpyrocm MarepMajia 
- Tpy0» Ba xoTopux nprnsBowT* 

ca cnycx nnacnipa » Mlla; ' . 
C -'.OTBOQiema a'apyiuoro AHanerpa 

K BByrpcBHeMy rpyO, Ha xoto- 

pux iQ»ou3B9/9iTai cnycx luiacru' 

jU .xo9MiniHaitT IlyaccoBa MarepH- 
ana rpyO^ Ba iooropttx npoKSBo-. 
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;9iTca cnycK nnacrapH' 
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Haxep c nnaeoipeN 4 cnycxaeTCH^Ha 
Baeocao-xoNnpeceppBux rpydax (iia no-, 
xaaaw) B o0camy» xciioBBy ,7 x xBrep- 
Bany 4^ ' BarapHarBWocTB, ocnaOnexBOMy * 
OTBapCTBam 8* HbxhbA ynnoTHBTejibBuA 35 
aneMBBT 2 ycranaBiucBaioT'TaKy. MTobu 
\^ro BcpxBBft Topea Cun sanpoinB wcxHeft 
rpaaRiQi Bsr^Bana ]|pB aroN paccro* 
BBKa MewT hubbm:!! TopqoM Bepx«iero- yir* 
. jiOTHKTenkBoro sneNeBra 1 b Bepxaeft ^ 
rpaiDiqu BsrepBana 1^ cocraBBT Beimw-* 

a^ paaxyB 2 .^'/^^^^^ b rmniBancyio 

' yAUBBCuie RapocB&-4coftinpaccopBux TpyO 



Tup^ AaanewfeM F,^, npM 9tom cpeAima 
HacTfc nnacrupn b MHrepBane Aafop- 
MtpycTCH pac^eTHfaiM AaBfiemieM t^<^?^ . 
AO xacaHHii c BHyrpeKKeA qoaepxHocTbio 
o6caAaoft KonoHifti Ana HcxnmeHHx Happy- 
30K Ha HHTcpBaix 1^ (4Hr, 4)* fi npoAec- 
ce ycraHOBKH nnacrupj> A BMecre c naxe- 
poM nfepeMemaeTCfi OTHocHtenbiio Hurep^ 
Bana 1^ o6caAHoft xoaohw ea BenHway 
a/2 1 HO 6naroAapjc aAOopy AnHiu nnac* 
Tupa K cooTBercTBymeA eru opHeHraiptH 
nepeA ycraHOBKoA orHocHrenbHo huxhcA 
TpBmufd HHTepsana I^, KOKueoiie y«iacT-* 
KB nnactiitpa« npHxarue x o5caAHOft xo- • 
AOHse, 5yA3rT aaxoAHTbca ase BBT^aana 
1^ Ba paBROM paccroHBHH a/2 or coot^ 
BercTBy«B9<x cro * rpauKii* Xaxoe pacnojio- 
xeHHe nnacTups oCecncwT coxpaBBocib 
ero B oOcaABoft xonoxHu b' HKtepBanCi ' 
ocnafljiexHON OTBepcTHaMc, 

♦ opMyna u s o 6 p e \ h h 
&IOCO0 ycTBHOBKU naacTw^H Hirrep* 
Bane BerepHeTH«iiiocTB odc^Boft xonoa- 

BXn»«iaiaaiKA cnycx na rpyOax xba** 
paBBBWCKHx naxepoB e yonoTHBTenbw 
Ml BneNBHTaMi H ycraHOBneHRoro Ha rhx 
nnacnipa • aanaxepoBxy ynn6Ti«Tenf>Hux 
aneNeKTOB naxepa b koHueBux yqacrxax 
nnacTwpa h pacmipeBKe nnacmpa no 
Bceft ABBBe;' nyreN cqsAaBBx BsSHTO^Boro 
AajuiaaHa b ynnoTHKTenbmx sneMeBtax 
nakepoB b b NexnaxepBoft soRe p o r n h~ 
« a»RH ft QH Ten, ^ro^ -c nenBio 
oCecneHeHHa dxoBOMm MarepRana nnacm* 
pxy nocne cnycxa^ nnacTb^a BepscHUfl to- 
peii BttxHero yiuioTRHTenbHoro aneHexTa 
rBAPaaminecxoro naxepa pasMefliaior ub^ 
npoTHB RHXHeft rp^HMuu HMTepBana ne* 
.repMeTBWocTHf a AnxHy nnacTupn BuOti- 
panr b dooTseTCTBHR co cncAylo^eft sbbh- 

CHMOCTblO - * " • 



npB ycraBose nnacivpB« CoaAam a aaxe- 



45 



pa B90uTovRoe AaBnaBBa itopaAaa 2-*3 Mlla 
.B aanaxepoBbiaakrr ynnoTBBTeHue 9neMeR~ 
Tu 1 H- 2 B KOHAewx y^acrrax nnacTupa 
A (4m 2)» noBtmaipT AaaneiiHe ■ naxe-^ 
pe H'paaBBpanT ero- cRavaiia ynnoTBB*- iO 
Tenbmiai aneMeBTaMi 1 b 2 cooraeTCTBy- 
lome KOHneBiiie y^acrxR hnacTbipa 
(4Mr« 3). DocTxe ^ero oTxpuaaerca ah^ 
itepeHxpianbHb^ xnanan 3, npeAsapHrenb* 
HO HacTpoeuHuft na isianaHRoe naaneHHe, 55 
H paOo«ieft x:'AKocTbio *pacBBpaioT cpenHioio 
HacTb nnacTupn, naaneHHe a naxepe no- 
aunaioT AO pacMeTHoro P4 cOecneviBaio- 
mero npuxarne xoHueBux y«iacTKOB nnac- 



rne L- ArtBBa nnacrupa, n; 

1^ - AnHHa MHTepsana HerepHerMv- 
HOCTH o6caAKoA xonoKHbi, m; 
1 - AHMHa yxuioTHHTehbHoro MeMev^ 
^ Ta rHA>aBnM«iecx6ro naxepa^ m; 
* P - AasneKHe b ncApaanHMecKHX na- 
xepax npH npKxaTHH icoHueBfaix , 
ynacTXCB nnacTupn, Mlla; 
1 - paccTonHHe or ycTbA cKBaxMHbi 
AO BepxHeft rpaHHObi HHTepsana 
fterepHGTUMHocTH oGcaAKoA xo- 
jiOHHbt. m; 
E - MOAV^ib ynpyrocTM MarepHana 



«^«c»iipa,|flla| .npoMsaoAMTCJi cstycK rniacTupii} 

«"*4HipfeBT nyaccoHa warepMana 
TPy0» -ua KOTopbix npoHsipAHTCii \ 
5 cnycK maentpn. . 



OT«»«eHHe Hapywoix, , 
>i>yTpeiiBe>iy xpyfl. KOTopw 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements I and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

/q is the length of the leaky interval of casing, m; 

/pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of die 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered, 



C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

|i is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval /q of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval /q. Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval /q 

P/(l-2^) 

is the quantity a, equal to 2 > >r , taking into account the elongation of the tubing 



during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P\ 
ensuring that the tenninal portions of the patch are squeezed 




MPa; 
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by pressure where the middle portion of the patch in the interval Iq is deformed by the 
calculated pressure P2 « Pi until it touches the inner surface of the casing, to eliminate 
loading on interval Iq (Fig. 4). During placement, patch 4 together v^ith the packer is moved 
relative to the interval Iq of the casing by a distance a 12, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval Iq, the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval /q at equal distances of all from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 
holes. 

Claim 

A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

where L is (he length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

M is Poisson's ratio for the material of the pipes on which the patch is lowered. 

[figures under columns S and 6] 

[see Russian original for figure] [see Russian original for figure] 
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Fig. 1 



Fig. 2 
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[see Russian original for figure] 



[see Russian original for figure] 
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Fig. 3 



Fig. 4 
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